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REMARKS 

The Official Action rejects Claims 1, 4, 6-8, 11, 19 and 20 under 35 U.S.C. §103(a) as 
being unpatentable over a published Japanese application to Yamada Hiroshi bearing Publication 
No. JP 06229426 in view of U.S. Patent No. 6,005,025 to Qamar S. Bhatia et al. The Official 
Action rejects the remainder of the claims, that is, Claims 2, 5, 9 and 12, under 35 U.S.C. 
§ 103(a) as being unpatentable over the '426 Japanese application in view of the Bhatia '025 
patent and further in view of U.S. Patent No. 6,280,095 to Akimi Furukoshi et al. As described 
in detail below, the independent claims are patentably distinct from the cited references and the 
rejections are therefore traversed. In addition, new dependent Claims 21-28 have been added to 
further define other unique aspects of the claimed invention which define additional bases of 
patentability. In light of the foregoing amendments and the following remarks, Applicants 
respectfully request reconsideration of the present application and allowance of the amended set 
of claims. 

Independent Claims 1 and 19 describe a bearing assembly having a pair of bearing 
members that are movable relative to one another. The pair of bearing members includes first 
and second members that define a space therebetween. The bearing surface of at least the first 
member has a coating of a polytetrafluoroethylene-based material having a thickness of about 
0.003-0.007 inch. The coating is also defined to include a thermosetting stabilizer material. The 
bearing assembly of independent Claims 1 and 19 also includes a grease lubricant that occupies 
the space between the first and second members such that the polytetrafluoroethylene-based 
material and the grease lubricant act in conjunction with one another to lubricate the first and 
second members. 

Independent Claims 7 and 20 recite a bearing assembly for a truck pivot joint bearing in 
an aircraft landing gear. The bearing assembly includes the metallic truck assembly defining an 
opening and a pin rotatably positioned in the opening of the truck assembly. The bearing 
assembly also includes a truck pivot bushing positioned at least partially in the opening defined 
by the truck assembly. The truck pivot bushing has an inner surface proximate the pin such that 
a space is defined between the inner surface of the truck pivot bushing and the pin. At least a 
portion of the inner surface of the truck pivot bushing has a coating of a self-lubricating, 
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greaseless material with a thickness of about 0.003-0.007 inch. This coating also includes a 
thermosetting stabilizer material. As further recited by independent Claims 7 and 20, the bearing 
assembly also includes a grease lubricant occupying the space between the pivot bushing and the 
pin. 

The primary reference is a published Japanese application. Applicants have obtained a 
machine translation of the '426 Japanese application. A copy of the machine translation is 
attached for the Examiner's consideration, although Applicants do not vouch or otherwise attest 
as to the accuracy of the translation, as such was performed automatically. The '426 Japanese 
application describes a roller bearing having a plurality of balls 3 disposed between an inner ring 
1 and an outer ring 2. The roller bearing also includes holders 4 for circumferentially positioning 
the balls between the inner and outer rings. As described by the '426 Japanese application, the 
inner surfaces of the inner and outer rings and the ball may be coated with 
polytetrafluoroethylene (PTFE). See, for example, coatings la, 2a and 3a. Moreover, the space 
between the inner and outer rings in which the balls reside may be sealed by shield plates 5 and 
the space between the inner and outer rings that is not already filled with the balls may be filled 
with a fluorine-type vacuum grease 6. 

The '426 Japanese application describes the PTFE coatings to consist of a plurality of 
islands, separated by recesses. As shown by Figures 2 and 5, for example, the PTFE coatings are 
not continuous, but are formed of a plurality of discrete islands. As such, particulates in the 
grease that would otherwise be ground up through contact between the balls and the rings and 
released as dust (see Figure 6) are now trapped in the recesses between islands of the PTFE 
coating, thereby advantageously reducing the dust produced during operation. 

The '426 Japanese application does not teach or suggest that the PTFE coating includes a 
thermosetting stabilizer material, as recited by each independent claim. As such, the Official 
Action cites the Bhatia c 025 patent. As previously described by the amendment dated March 11, 
2004, the Bhatia '025 patent is directed to methods of dispersing solid additives, not to "reduce 
thermal degradation [sic] in high temperature applications" as stated in the Office Action. The 
section of the Bhatia specification cited in the Office Action (Column 13, line 43 - Column 14, 
line 5) discusses an example of the Bhatia process that includes "0.05 parts of a heat stabilizer," 
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although the example does not mention the importance or use of the heat stabilizer for any 
particular purpose. However, upon reading the Bhatia '025 patent, it becomes clear that the 
process is directed to dispersing PTFE in a substance (e.g., a polycarbonate) to provide 
advantageous physical properties, such as impact strength, flammability, ductility, tensile 
strength, and tensile elongation. In particular, column 12 of the Bhatia '025 patent discloses the 
basic process, wherein a PTFE latex and a polycarbonate solution are mixed and directed 
through a nozzle where superheated steam is added to vaporize a solvent and water. As such, the 
polycarbonate encapsulates the PTFE to form coprecipitate particles ranging from 5 microns to 5 
millimeters. Accordingly, the application of heat to the PTFE and polycarbonate mixture is 
critical to forming the desired coprecipitate particles, and the addition of the "heat stabilizer" is 
to regulate the application of heat to bring about the desired diameter of the particles. 

Therefore, the "heat stabilizer" mentioned in the Official Action is not a "thermosetting 
stabilizer", as recited by the claimed invention. Not only are the words clearly different, but they 
describe different agents with different functions. Thus, even if the Bhatia '025 patent were 
combined with the '426 Japanese application, the combination of the cited references does not 
teach or suggest the bearing assembly as recited by the independent claims that has a coating of 
polytetrafluoroethylene-based material including a thermosetting stabilizer material, as recited by 
independent Claims 1 and 19 or that has a coating of a self-lubricating, greaseless material, 
including a thermosetting stabilizer material as recited by independent Claims 7 and 20. 

Additionally, Applicants submit that the requisite motivation or suggestion to combine 
the Bhatia '025 patent with the '426 Japanese application is lacking. As described above, the 
Bhatia '025 patent is directed to an entirely different goal and provides an entirely different 
solution than the '426 Japanese application. In this regard, the Official Action indicates that it 
would have been obvious to have used a coating including a thermosetting stabilizer material 
taught by the Bhatia '025 patent in order to reduce thermal degradation in high temperature 
applications. However, the '426 Japanese application does not suggest that thermal degradation 
in high temperature applications is a concern and, in any event, the heat stabilizer mentioned by 
the Bhatia '025 patent is not described to reduce thermal degradation in high temperature 
applications, but to, instead, regulate the application of heat to bring about the desired diameters 
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of particles in a mixture of PTFE and polycarbonate. Thus, not only does any hypothetical 
combination of the '426 Japanese application and the Bhatia '025 patent fail to teach or suggest 
the bearing assembly of the claimed invention, but the Bhatia '025 patent cannot properly be 
combined with the '426 Japanese application as described above. 

The cited references including, in particular, the '426 Japanese application also fail to 
teach or suggest that the PTFE coating has a thickness of about 0.003-0.007 inch, as recited by 
each independent claim. However, the Official Action indicates that it would have been an 
obvious matter of design choice to modify the '426 Japanese application such that the thickness 
of the PTFE coating was about 0.003-0.007 inch "since applicant has not disclosed that having 
such a thickness solves any stated problem or is for any particular purpose and it appears that the 
bearing would perform equally well with a wide range of PTFE-based material thicknesses." As 
an initial matter, Applicants note that the dependent claims reciting the thickness of the coating 
to be about 0.003-0.007 inch were indicated to be allowable in the previous Official Action dated 
December 31, 2003, thereby indicating that the thickness recitation did patentably distinguish the 
claimed invention from at least the references cited at that time. 

Additionally, Applicants strongly disagree that the coating thickness is an obvious matter 
of design choice. In particular, the background portion of the present application describes the 
conventional practice of using coatings in which thicker coatings are thought to be more 
advantageous than thinner coatings. For example, page 3, lines 24-26 of the present application 
states that "[conventional practice teaches that a thicker coating of the greaseless material 116 
will provide more lubrication for the bearing 1 10." Thus, the recitation of a thin PTFE-based 
coating having a thickness between 0.003 inch and 0.007 inch runs directly counter to 
conventional coating practice. In this regard, Applicants have discovered that a thin coating of 
PTFE-based material, preferably having a thickness of 0.003-0.007, used with a grease, provides 
advantageous results in a variety of applications, most notably in extreme loading conditions. In 
this regard, the space between the bearing surfaces of the first and second members, such as the 
truck pivot bushing and a pin extending therethrough, is relatively small, such as between 0.006 
and 0.008 inch. In accordance with the claimed invention, the PTFE coating does not fill the 
entire space, as a grease lubricant is also disposed within the space. Thus, the PTFE coating 
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must be quite thin relative to conventional coatings in order to cooperate with the grease so as to 

provide the advantages offered by the claimed invention. 

In this regard, page 9, lines 7-24 of the present application recites: 

A combination of a relatively thin coating of the greaseless material 50 coupled 
with the grease lubricant 58, as disclosed by the present invention, flies in the face 
of conventional lubrication systems and methods. In this regard, it has been 
discovered that applying a relatively thin coating, such as about 0.005 inch, of the 
greaseless material 50 in combination with the grease lubricant that fills the 
remainder of the gap between the pivot bushing 30 and the pivot pin 24 allows 
dynamic bearing pressures to be increased dramatically to a level that approaches 
the allowable pressures for the base bearing material. ...As discussed above, 
conventional applications of greaseless material coatings call for much thicker 
coatings, which have been discovered to limit their use at relatively low dynamic 
bearing pressures and sliding velocities. Accordingly, the bearing assembly 20 
according the present invention can operate longer under extreme conditions, such 
as when landing an aircraft on very rough runways where the bearing receives 
severe oscillations and sliding velocities. Specifically, the bearing assembly 20 
according the present invention reduces the friction-generated heat sufficiently to 
substantially reduce or eliminate damage to the truck assembly 14 or inner 
cylinder assembly 26. 

As such, Applicants submit that it is not an obvious matter of design choice to modify the 
'426 Japanese application or any of the other cited references to have a PTFE-based material 
thickness of about 0.003-0.007 inch as recited by the claimed invention. In this regard, in 
contrast to the position taken by the Official Action, Applicants submit that the present 
application does disclose that a PTFE coating or a coating of self-lubricating, greaseless material 
having a thickness of 0.003-0.007 inch does solve a problem that was unaddressed by 
conventional approaches and thereby serves a particular purpose. 

For each of the foregoing reasons, Applicants submit that the bearing assembly of 
independent Claims 1, 7, 19 and 20 is not taught or suggested by the cited references, taken 
either individually or in combination. Since the dependent claims include each of the recitations 
of a respective independent claim, the dependent claims are also patentably distinct from the 
cited references, taken either individually or in combination, for at least the same reasons as 
described above. However a number of the dependent claims include additional recitations that 
further patentably distinguish the claimed invention from the cited references. 
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In this regard, dependent Claims 2 and 9 recite that the coating has a solid particulate that 
is either flocked, powdered, fibrous, flaked or beaded. The Official Action cited the Furukoshi 
'095 patent for its apparent disclosure of such forms of solid particulates within a coating, such 
as a PTFE coating. Although Applicants' undersigned representative has reviewed the 
Furukoshi 6 095 patent, no reference to the form of particulates included within a coating, such as 
a PTFE coating, was discovered, including in the portion of the Furukoshi '095 patent cited by 
the Official Action. Thus, Applicants submit that the recitations of dependent Claims 2 and 9 
also further patentably distinguish the claimed invention from the cited references including the 
Furukoshi '095 patent. 

In addition, new dependent Claims 21-28 have been added with dependent Claims 21 and 
25 reciting that the bearing surfaces of the first and second members are spaced apart by a 
distance between 0.006 inch and 0.008 inch, and dependent Claims 23 and 27 reciting that the 
inner surface of the truck pivot bushing and the pin are spaced apart by a distance between 0.006 
inch and 0.008 inch. As none of the references teach or suggest this additional recitation, 
Applicants submit that Claims 21, 23, 25 and 27 further patentably distinguish the claimed 
invention from the cited references. 

Further, new dependent Claims 22 and 26 recite that the PTFE-based coating extends 
continuously along the bearing surface of the first member. Similarly, new dependent Claims 24 
and 28 recite that the self-lubricating greaseless material extends continuously along the inner 
surface of the truck pivot bushing. The recitation of a continuous coating is supported by the 
present application in that the specification describes the coating of the bearing surface of the 
first member, such as the inner surface of the truck pivot bushing, and Figure 7 depicts a 
continuous coating 50. As described above, the '426 Japanese application describes the 
formation of the PTFE coating, not in a continuous manner as now recited by dependent Claims 
22, 24, 26 and 28, but in islands in order to reduce the dust produced during use by trapping 
small particulates in the recesses between the islands. As neither the '426 Japanese application 
nor any of the other cited references, taken either individually or in combination, teach or 
suggest this additional recitation, Applicants submit that Claims 22, 24, 26 and 28 further 
patentable distinguish the claimed invention from the cited references. 
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For each of the foregoing reasons, Applicants submit that the rejections of the claims 
under 35 U.S.C. § 103(a) are therefore overcome. 
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Conclusion 

In view of the newly presented claims and the remarks presented above, it is respectfully 
submitted that all of the present claims of the present application are in condition for immediate 
allowance. It is therefore respectfully requested that a Notice of Allowance be issued. The 
Examiner is encouraged to contact Applicants' undersigned attorney to resolve any remaining 
issues in order to expedite examination of the present application.lt is not believed that 
extensions of time or fees for net addition of claims are required, beyond those that may 
otherwise be provided for in documents accompanying this paper. However, in the event that 
additional extensions of time are necessary to allow consideration of this paper, such extensions 
are hereby petitioned under 37 CFR § 1.136(a), and any fee required therefore (including fees for 
net addition of claims) is hereby authorized to be charged to Deposit Account No. 16-0605. 
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(57) [Abstract] 
[Objective] 

Low dust generating property being relatively satisfactory, at 
same time, the roller bearing which is superior in durability is 
offered. 

[Constitution] 

this bearing configuration is done with bearing item such as 
shield sheet 5 of for example SUS304 which is mounted in 
both ends internal diameter part of holder 4, and outer race 2 
which keep ball 3, ball 3 of plural which lies between inside 
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inner race 1, outer race 2, & between outer race 1, 2 in 
circumference equal spacing . 

And, inside * PTFE for example average molecular weight 
lubrication coating la, 2a, 3a of PTFE of 5000 or less 
isformed by revolution running aspect of outer race 1, 2 and 
surface of ball 3, vacuum grease 6 of fluorine type is enclosed 
inside bearing . 




Claims 

[*»IM*#<D«H] 

u fro. tt«iftnic^*«(Djifflyy-^* 
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Specification 

[0001] 



[Claim(s)] 
[Claim 1] 

lubrication coating which consists of polytetrafluoroethylene 
in surface which among the part which roller bearing 
configuration are done at least causes rolling friction or 
rubbing friction is formed, at same time, roller bearing . for 
the semiconductor manufacture facility which designates that 
vacuum grease of fluorine type is enclosed into said bearing 
as feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards roller bearing which is used for 



Page 3 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1994229426A 



1994-8-16 



»*=IW*. 

[0002] 

f s y «ii s a> a $t #j t l x y u - x j£ < &. m 

»KffiTT?ttJB-*-*fc«>©*a>i:LT, %Wf 
Jtffi^'J— *.fcLTI*. S*ftEfl>«l* 

pfpe(/^— ^m-dtKui— T-/u)£sfiSbfcU C 
*ilc^-y*^'lb^fe-e$)-5 ptfe(/HUt l K^;u 

jiffi^u-^i*. -flails Jtffi«»ffiMSo)a 
ptfe »<Da#n»aoicit-<, a»tto 



[0003] 



semiconductor manufacture facility . 

[0002] 

[Prior Art] 

grease is widely used as lubricant of roller bearing . 

grease in base oil which does lubricating action , is something 
which mixes thickener , in order to keep that in semisolid and 
additive in order toimprove property of oil , but vacuum 
grease is known especially, asthose in order to use under 
sealing up vacuum which is representedin semiconductor 
manufacture facility . 

As vacuum grease , PFPE (perfluoropoly ether ) where for 
example vapor pressure is low is designated as the base oil , 
there are some which mix PTFE (polytetrafluoroethylene ) 
which is a fluorine type compound in thisas thickener . 

vacuum grease generally, in point of lubricity is superior as 
the lubricant of vacuum equipment skillful bearing in . 
comparison with gold , silver , molybdenum disulfide , PTFE 
or other solid lubricant whichis used, but in point of low dust 
generating property it is inferior. 

Because of that, as for bearing which encloses vacuum 
grease , althoughsatisfactory durability is shown, dust 
generation quantity is many. 

[0003] 

[Problems to be Solved by the Invention] 

As by way, recently, with semiconductor manufacturing field 
degree of integration of semiconductor increases, linewidth of 
circuit pattern has done narrowing , when particle which is 
discharged from bearing deposits on pattern it hasreached 
point where especially low dust generating property is 
required from thefact that it is possibility which causes 
various adverse effect , as characteristic of the bearing . 

As for on other hand, truly high cleanliness being required in 
the semiconductor manufacture facility with vicinal part of 
wafer , there being a portion (If you refer to for example 
wafer transport robot , rotating shaft part amount etc 
corresponds vis-a-vis the wafer hand ) which leavesfrom 
wafer , reference of cleanliness , is a tendency which is 
easedsomewhat in comparison with vicinal part of wafer . 

Therefore, if alternative expression is done, as for low dust 
generating property where about bearing which is used with 
vicinal part of wafer ishigh it is not necessary always in 
bearing which is used under the environment a this way, you 
can say that it becomes one of characteristic where rather 
durability is important. 
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[0005] 
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Of course, when you compare to bearing of generality use, 
highlow dust generating property is necessary. 

[0004] 

As for objective of this invention , low dust generating 
property being relativelysatisfactory, at same time, it is 
something which mainly, it triesthere will be times when 
roller bearing which is superior in durability isoffered, to 
achieve optimum use with portion which leaves from the 
wafer in semiconductor manufacture facility . 

[0005] 

[Means to Solve the Problems] 

It is something where roller bearing for semiconductor 
manufacture facility of this invention forms the lubrication 
coating which consists of polytetrafluoroethylene in surface 
which among part which roller bearing configuration are done 
at least causes rolling friction or rubbing friction at same time, 
encloses vacuum grease of fluorine type into the said bearing . 

[0006] 

[Working Principle] 

Breaking thickener which is mixed to vacuum grease due to 
fact that PTFE lubrication coating exists, is controled. 

Furthermore, because thickener with fluorine type 
compound , can expect affinity of lubrication coating , 
breaking powder which it occurs with breaking thickener 
becomes difficult to be discharged to outside . 

[0007] 

[Working Example(s)] 

You explain below, concerning Working Example of this 
invention . 

[0008] 

Figure 1 shows Working Example which applies this 
invention deeply to slot ball bearing of sealed type . 

this bearing configuration is done with bearing item such as 
shield sheet 5 of for example SUS304 which is mounted in 
both ends internal diameter part of holder 4, and outer race 2 
which keep ball 3, ball 3 of plural which lies between inside 
inner race 1, outer race 2, & between outer race 1, 2 in 
circumference equal spacing . 

And, inside * PTFE for example average molecular weight 
lubrication coating la, 2a, 3a of PTFE (Below, for simplicity 
"low-molecular-weight PTFE " with you say. ) of 5000 or less 
isformed by revolution running aspect of outer race 1, 2 and 
surface of ball 3, vacuum grease 6 of fluorine type is enclosed 
inside bearing . 
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[0009] 

lubrication coating la, 2a, 3a, 25 cm from location which 
leaves spray doing the low-molecular-weight PTFE (for 
example Acheson (Japan ) Ltd. (DB 69-067-1 1 10 ) make 
ARC7 ), on coating formation aspect, is something which 
deposits. 

Here, when you explain simply, concerning 
low-molecular-weight PTFE (Concerning details, with this 
applicant reference such as Japan Patent Application Hei 3- 
190150 number), PTFE which is used generally from until 
recently, as solid lubricant of bearing average molecular 
weight 1 X 10<sup>5</sup> or more, mainly, is something of 
1 X 10<sup>6</sup>~lX 10<sup>7</sup>, but as for 
low-molecular-weight PTFE shear strength is considerable in 
comparison with these general PTFE small *, in addition, is 
superior in transferring . 

Because of that, low-molecular-weight PTFE that itself has 
lubricity , low dust generating property which issuperior. 

[0010] 

As PTFE , other than above-mentioned ARC 7, [baidakkusu ] 
AR 5 [baidakkusu ]1000 (Which Dupont Co. make), MPa 
1200, MPa 1300 (Which Mitsui fluoro chemical supplied ), 
there is a Lubron D-l (Daikin Industries Ltd. (DB 
69-054-0356 ) supplied ) etc. 

Furthermore average thickness of coating is 0.6;mu m extent , 
but with Figure 1 this is exaggerated quite. 

In addition, with Figure 1 inside * lubrication coating la, 2a is 
not formed to theinside mating surface etc of outer surface of 
outer race 1,2. This does not administer coating with 
masking , or, before becoming final product , it is something 
which is removed. 

[0011] 

Figure 2 is something which shows revolution running aspect 
of inner race 1 in schematic as one example , (Revolution 
running aspect of outer race 2, also surface of the ball 3 is 
similar. ). 

lubrication coating la is formed to island to revolution 
running aspect. 

As coating coating method of low-molecular- weight PTFE , 
there is a immersion method etc to other than the spray 
method which description above is done, but in order to blow 
to the film formation aspect according to spray method , with 
dispersion of low-molecular-weight PTFE as atomized state , 
lubrication coating 1 a, is easy to become kind of island 
distribution which isshown in same Figure . 

As for lubrication coating la, it is covered with vacuum 
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[0012] 

y,«iUi.*ftE<D«i* pfpe(A-7jm-p 

tKUx— tJL,)£S;S 6a <bU C*llC^;/*SMb 
£tyV$>% PTFE(/K , Ji L h^^>ll/7|-PX^Ly>)^ 
I 6b irLTS^Lfct^-efc^o 



60l(*xha— ^u»)*4<fc*o 
M^^SJlffi^U-XflOilHSffl-C** PTFE 

PTFE <fcy*¥9#* «6<**l*. 
[0013] 

+PTFEiS7t«[K:$fiSA<!:^^)i:^* n a p(K^ 

BAttKBH*. **3£***fc2fla>KI»lia 

£*£S.KffilK lO^Torr JUT, X^Xh^M 
ION. @$e3S 2500rpm (DftttTIcEHi^l*. 2 
fflO)ttl«ft»a)»»HU^a>»«l4« 10" 2 Nm [Z 

raHi=*-r«t5ic,*a a f±«i£ b du^tt 

1.1 f&6l±a>»Att£SLfc. 



[0014] 

n&UVllt* m $£ & :50rpm , X^Xhft 
a:10N,K^Jt:10- 6 Torr KIT. aft:Sffl<Dft 
ttTT?K«l*ft*IIH6**. KltlSaCDttT 
lceBLfc*»«tti*l=«fcy*M£fflSL 



|5llllC7F^-J:5fc % A<0ftHttM9B<Z> 

ioo »© i iaTt**ii=«*LTtey.i*» a 

[0015] 



grease 6 which is enclosed into bearing . 
[0012] 

vacuum grease 6 with vacuum grease of fluorine type , 
designates PFPE (perfluoropolyether ) where for example 
vapor pressure is low as base oil 6a, it is something which 
mixes PTFE (polytetrafluoroethylene ) which is a fluorine 
type compound in this as thickener 6b. 

As vacuum grease of fluorine type , there is a fluctuation -co- 
jp7 601 (deposit jp7 roll make) etc. 

Furthermore as for PTFE which is a thickener of fluorine type 
vacuum grease , average molecular weight is large as 
thickener of fluorine type grease in comparison with PTFE 
whichis used. 

[0013] 

Figure 3 shows result of durability test which was done roller 
bearing of above-mentioned configuration (vacuum grease 
+PTFE lubrication coating : bearing A it does ) with, 
conventional goods (Only vacuum grease the:bearing B does ) 
with concerning. 

durability test test bearing of 2 axis is supported, turning 
under condition of room temperature , degree of vacuum 
10<sup>-6</sup>Torr or less , thrust load 10N, rotation rate 
2500rpm , designated time point where sum of the frictional 
torque of test bearing of 2 reaches to 10 <sup>-2</sup>Nm as 
lifetime . 

As shown in same Figure , bearing A showed durability of 
approximately 1.1 times or more in comparison with bearing 
B. 

[0014] 

Figure 4 shows result of dust generation test which was done 
concerningwith bearing A and bearing B. 

dust generation test measured dust generation quantity due to 
dust generation detector which under condition of rotation 
rate :50rpm , thrust load :10N, degree of 
vacuum :10<sup>-6</sup>Torror less , temperature :room 
temperature turning, arranges test bearing in directly below of 
test bearing . 

As shown in same Figure , 1/100 or less of bearing B greatly 
we haddecreased dust generation quantity of bearing A, 
bearing A showed quite thesatisfactory low dust generating 
property in comparison with bearing B. 

[0015] 

You can think reason which is shown next as reason which 
isimproved in bearing A which is a this working example 
item, low dust generating property greatly . 
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HI S(IIS A)iS^lSm 6(MS B)£#BgUi:*<t> 

l^**iHW6b3b<, #K— JU3«Ejfeffi£<DIH©l5 
K*l=«koT*K*ih.X«/J^d:a!»f» 6bl ifc 
y.CODttWW 6bl ©£<A«-t<D£*llllS5l>l= 

CttfcJJU A 1= fcl^TI*. 
[0016] 

(1) nJtttJff la 3 tKjfeffitflDMIC* 
£-f -settlor, CjuMMrtt ffl* ftU 

am 6b attars wwr*. 

[0017] 

(2) 9}ttt0l la 4<ft«l=»#LTfcy,ii«UW 

6b <D56Bff*» 6bl A<S la2 la2 
tt«»l=Aya*» *H»l=#U*hJ=««i:*. 



«BH» 6bl la2 £6 la2 <t 
«>ni!«>IHItt«l«-l=J:o-Cli s**i. >t.«i=»ai 

[0018] 

(3)if^»J 6b X'&& PTFE fcflftttM laOfl^fiE 
*M*-e**««-*» PTFE fc36«7ry**fc**l 

*,«IIWH6bfca«Jftt6bl A<aHHAIKla±l= 
li»L»<, *fc» flflHftDt la 0>m?IH» lal t 



[0019] 

fc*l=» j»Mi<*L<«il>Lfc*©i:#a.&:»i 

[0020] 

^ a ptfe a>a»«ca7»ttta>«*ajRi=«fc* 

[0021] 

H.aHlttlK la. 2a. 3a l*ft«WMtil::fB&-*\ 



While Figure 5 (bearing A ) and referring to Figure 6 (bearing 
B ), when you explain, factor where dust generation of large 
amount occurs first, in bearing B the thickener 6b which is 
included in vacuum grease 6, being broken with shear stress 
between ball 3 and revolution running aspect, becomes fine 
breaking powder 6b 1, By fact that many of this breaking 
powder 6b 1 are discharged thatway outside bearing . 

Vis-a-vis this, regarding bearing A, 

[0016] 

By fact that (1) lubrication coating la lies between between 
ball 3 and therevolution running aspect, this forms buffering 
action , controls breaking the thickener 6b, 

[0017] 

(2) lubrication coating la distribution has done in island , 
breaking powder 6bl of thickener 6b enters into recessed part 
amount between island 1 a2 and the island 1 a2, becomes 
difficult to be discharged in outside . 

paraphrase * with, breaking powder 6b 1 trapping is done at 
recessed part amount between island 1 a2 and island 1 a2, 
becomes difficult to bedischarged in outside , 

[0018] 

Because low-molecular-weight PTFE which is a molding 
material of PTFE and lubrication coating la whichare a (3) 
thickener 6b it is a same kind as fluorine type compound , be 
able to expect affinity of both , breaking powder 6b 1 of 
thickener 6b is easy to do transfer on lubrication coating la, in 
addition, in lubrication powder lal and Ban of lubrication 
coating la inabove-mentioned recessed part amount transfer 
to do is easy, 

[0019] 

For sake of, it is thought thing which dust generation 
quantitydecreases considerably. 

It is thought that and, in above-mentioned reason, influence 
islargest by fact that especially lubrication coating la is 
designated as the island distribution . 

[0020] 

In bearing A, that durability is a little improved, it is thought 
thething with satisfactory lubricity of vacuum grease 6 and 
multiplier effect of thesatisfactory lubricity of 
low-molecular-weight PTFE . 

[0021] 

Furthermore lubrication coating la, 2a, 3a island distribution 
which is continued not just island distribution ,(Island and 
island those which are continued with thin coating portion . ), 
as even distribution is good. 



Page 8 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1994229426A 



1994-8-16 



*fc» mm&m la. 2a, 3a<7>ff2fiE*t!|!4i:LT. ffl 

^Lfc^^^-fi ptfe <om. -mz&mztix 
^■s ptfe ^ftffl-r^ctfct.-e-roti^t?* 

So 

[0022] 

E«Bl±0!>ItAtt£*U LA**. ««>Tft# 



[Hi] 

*«w<D*JS«ic«^**itffla)as»n»iia 



[B2] 



[H3] 
[H4] 
[B5] 



[B6] 



In addition, other than low-molecular-weight PTFE which 
was illustrated as molding material of lubrication coating la, 
2a, 3 a, it can also use PTFE which is used generally even with 
in that case expect considerable effect can. 

Furthermore, as for bearing form , roller bearing application is 
possiblewidely generally not just slot ball bearing which is 
shown in Figure 1 deeply. 

[0022] 

[Effects of the Invention] 

As above explained, roller bearing for semiconductor 
manufacture facility of this invention to form the lubrication 
coating which consists of polytetrafluoroethylene in surface 
which among part which roller bearing configuration are done 
at least causes rolling friction or rubbing friction , at same 
time, because it possesses configuration whichencloses 
vacuum grease of fluorine type into said bearing , in those 
which encloseonly conventional vacuum grease comparing, 
To possess durability of same or greater , furthermore, it 
possesses quite thesatisfactory low dust generating property . 

Therefore, according to this invention , in semiconductor 
manufacture facility , in order in for example wafer transport 
robot rotating shaft part amount or other , relatively optimum 
roller bearing can be offered in order touse for portion where 
satisfactory low dust generating property and high durability 
are required simultaneously. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a sectional view which shows deeply slot ball bearing of 
sealed type which relatesto Working Example of this 
invention . 

[Figure 2] 

It is a enlarged cross section diagram which shows revolution 
running surface portion of inner race in Figure 1 in 
schematic . 

[Figure 3] 

It is a figure which shows result of durability test. 
[Figure 4] 

It is a figure which shows result of dust generation test. 
[Figure 5] 

It is a enlarged cross section diagram which shows revolution 
running surface portion of inner race in Figure 1 in 
schematic . 

[Figure 6] 
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[H1] 




1994-8-16 

It is a enlarged cross section diagram which shows revolution 
running surface portion of inner race in conventional goods in 
schematic . 

[Explanation of Symbols in Drawings] 
1 

inner race 
la 

lubrication coating 
2 

outer race 
2a 

lubrication coating 
3 

ball 
3a 

lubrication coating 
6 

vacuum grease 
[Figure 1] 



[Figure 2] 
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[Figure 3] 



[Figure 4] 




[Figure 5] 



[HI6] 



[Figure 6] 
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